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^ 1 ^ 



^ m. ^ ^ m % m ^ ^ A t?. ^ ^ ^ ^ :^ >k ^ 

. m^^M/^'^m^m.t » ^ ^ ^ ^ m m -a m ^ n 

A -Ik m it ^ ^ m ^ -f^- ^ ^ ^ " i ^ ^ ^ T : ^ ' ^ 

^ - ^ -J^ ^ a 4- ' # ^1 ^ ssp m •;?^L 4^ • 

^ 4; >^ ^ 'l-^ ?A tS^ -t^ ^ m ^ ^ ^ A ^ f'l ^ ' 

>^ -t^ -4^ ^ iB 5- — ;f ?'J ^ '1-^ te. 'It It ; ^ >^ ^'J ^ '1^ te. -It 



i ^ ^:5C^^^# (^^^Ifl : Method and Apparatus for Connecting LPC Bus and 
Serial Flash Memory) 

A method and an apparatus for connecting LPC bus 
and serial flash memory, whose purpose is 
providing interface conversion between LPC bus and 
serial flash memory in PC systems. The main steps 
of the method include: firstly, get an LPC 
instruction; and then convert the LPC instruction 
to a serial instruction conforming to the format 
accepted by a serial flash memory; output the 
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i - (#8^^^ • Method and Apparatus for Connecting LPC Bus and 

Serial Flash Memory) 

serial instruction to the serial flash memory; get 
the output data from the serial flash memory, 
convert the output data to a format accepted by 
the LPC bus, and finally output the data to the 
LPC bus. 
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.-^mtt^n (1) 

^ n ^ ^ ^ Si " 

^ ^ ^ ^ dJ ^ (basic input/output system » 
f^l # ^ ^ ^'J ° 

:j^^?£-?-7t (central processing unit » j-X T ^ ^4CPU ) 
101^Jb^B°9>i(north bridge) 104ii.i§i®'^L^Khost 
bus) 1024S.itbi4-fe • Jb^a^a>il04i4^i®>7^#102 > 

ii. (accelerated graphics port > j-x T ^ ^AGP ) 
1 03 - ie. -It til 0 5 a A ia it ^ f 'J ^ ® S Jl^l # (peripheral 
control interface bus ' aT®^^PCi m^^#)106 oRCI 

m >^ #1 0 6 i4 #PCI ^|^)t,*tl07^^#B^9>K(south bridge) 
108 » ^ m ^ )^10S i4 ^PCI E>)fL#106 - i^^^^-^ 
(industrial drive electronics 'JXT^^tlDE) ifh® 

^^109a^Ji##i^l^*4E>:^# (industrial standard 
architecture bus » aTj^^ISAa>:^#)110 » ' 
ISA a >A #1 10 ii: ^ ^ ^ >^ 108 - BIOS 1 1 1 a A ^ ^ ^ ^ 

©-^(super I/O card) I12''^f0'f/jm.^&-fll2^^ 
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i > m^t^^ (2) 

% ' #J*>J^4|:^(modem) - Ep;^;|^(printer) - MM ^ 
(keyboard) - >fSL(mouse)^4S# (joystick) « 

^ ikb ^ m # t ' # I SA a >7Il # 1^ ^49 it # ^ ' Bf 

4^ ^ 1^ M ^S. ' ^ sJ^lSk -li^ ^ ^ ^ ^ t ^ ^ ^ ^ 

^'(S.6*j#^-^J!Spffi>7il^^ (low pin count bus » PpLPC bus 

) ^ -(^ - ^ ^ yk m ^ % ^ ^ ^ ' ^ M'j i% 

i$ .^33MHz ' a 5i >fi ^ ^g. 6*1 # ^ ^ ^ ^ » 

' ^002^7?: o ^ m2 t ^ ' ^6<jisAa>7fL#iioe. 

.i^#.#fa#J3SpS^/iL#201^^-ISAin-®&0BIOS llll'Jiti^ 

202 ' it: ^ f'j ^ ^ fl§p a #201 » 

# J^'l^ ^'J ^ te. 'It tl( f lash memory) ^ n ^ 

BIOS ' iTq # ^ 'h^ Fa^ le. -It It # ii ?'J(paral lei ) ^ ® o ij. 

-tt ' ^J;<f^irh®-^202&^=.'f@^£ » ^t^^^WS 
>15L#J^'?^II301 ^ #4il^*j^^^ffi>'^^M01^^^l4^ ' #^ 
^tb^^^4^6^^^^ ' #^^<f^^^^*'Jli302 a^ 
® # # ^ ^ 3 0 3 » ifc hJl ^ * ^1^ ii ^ fAl ta -It ^3 0 4 6*1 
^itJt*^iliSJ#^^aspa>:^#201 ; J;(?I&^^^*'J^302^ 

* ^ *j ii 5^ 'fe^ FaI te. 'It 113 0 4 6*1 ^ j><^ ^ ; ifij a >7ii # # ^ 
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i ' ^^Ht^^M (3) 

nso^ n t m m- m ^ ^ ^ ^ s.isk m. m203 > ^ n 

^ F>g te. 'It IS 3 0 4 ^ ^ "l^ ♦ M.3.^^fi^iiiL^kM.H^'^ ' 

>^ 2 0 1 -h ao ifa 4^ 4^ m ^ ' ^ m m ' ^ ^ 

^^'J;l:f*f^^tfLffe401 - '^4'4ae'fi402 > ^ m iiLAQZ - 

-(114 0 4 ( K dJ 3^ ^ >^ 4- t ) - # # Ji ?'J ^ -fe^ P^l te. 'It 
lt304^#:^^4^iiiliiHj#^6^J^#B^r«1405 - ^ih t^4406 
( K ^ ^ It ^ ^1 ^ ^ ) ^ a .5. ,^ ^ tH ^4 0 7 « 

>jS:®';35i*^#^^303'tt ' ^ ^ ^ m m 'A ^% ^ ^ ^ 

^^(latch) 408^:^M# ' B^^Umi^^^m^n 
409 - 'liLJtj:tb^jla-'^P410 - £JL 3l t ^ it ^ ^ ^ Al I ' # 

4^ ii ^ 12. -It it304 ^#^60^^ ' ^ ^ m.i^te.-m 

It m ^ 11412 ' ^ ib 5. ii ?>] ^ '^^ Pa^ t& 'It It3 04 - M. ^ 

n n ^ ^ ^ ' JL ^'J ^ 'fefe Pa^ le. 'It ^3 0 4 ^ di 6^1 # ' ^'J - 

ffl5^7f:ii?«J^'^PAlie.'ltlS304^^tt^^4^Bf • >j5L^^ 

i^, o ^X:^^^f^^m?m^ #201 » ^ 4^ e It ^ 4- 4- 8f 
fifj^^^m^ » ■M-^4:ea:&&1H.3[fe4 01 - ^4-;|l8^4 02 - ist kt M 
>fiL403 > M^m^4 07 - ^#B|pp«U05 - Isii^tH.^501 - m H 
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i.-^mmH (4) 

^ m E4 0 7 " 

# ^ - # # ^ 'I^ F^l te. 'It It 3 04 ^ # ^ iKj ^ # fal 

4 0 5 «• #o ^ jisp m # 8^ m 5 0 2 j-x >5. 1 s A a >7ii # r^. 

tfl. ^5 03 tb ^ ^ T ' T J-X # ^ # 8f Fb1405 -fe >^ >^4. 5 ^ 
I SA E # fl/f^ ^ ' A # ^1 8 ^ ^1 ^ S§P m >7Sl # aif^ 

;^ ^ H 

?>J ^(serial) 

^ ^ ' 
* -tlL a * 3^ 6fj 

It • S ]fc ' a 

^^ 11 >^ " ^ 

I ^ m ^ ^ 1 

^ :^ ^ ^ % ' -^ffi^isp 

^ >K. # 6^1 il '1^ f^i te. 

Isp m >)Sl # - JKi ^g. ^ 4^ ' S§ ^ tf 




FaI le. 'It It # :?tB I OS • it m ^ m fA A n M 

m >^ ^ te. 'It It i4 ^ # ^ ^ ^ a 'A ' 

^ ^ ^ -f ' ^ ^ 3$, ^ ^ m ti* 

p^l le. 'It It ' a Jt it - # 1^ -fe. -f® A € ^ ^ ^ 



FaI la 'H 



}k m ^ ^ n ^ 

^ >^ ?'J ^ 

' i4 ^ ^ ^ 

3. m ^ 



^T)Lm>^?'J^^t^#^i4>^-t • ^ M. n A ^ ^ 
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i - ^mi^m (5) 



^ - 



' ^ ^'h 7^ ^ ^ 3§P E ^^L 

1^ >^ ^ -y^ f^l le. 'It It ^ # 4^ 



>^ ?'J ^ m le. 'It H # # 
Ife ' it J'J #1 Ji n A 




m m ^ m m '^i. ^ ' f^. 'A 

^ ^ ^ n ^ ')k n ^ 

ffl ;^ te. 'It ft t ^ -ft Jfl 6^ 



^ >fe ' tL ^ T n ' 
^if ^ ^ ^ a. >7ii ^Mi ^ 
# ^ ^ ^ - >^ -11 4- 

^ — >fit 7b .^a CI byte D 



6(J 



a ^ 



4^ ^ ^ 



-fi. 7t 



te. 




15] 

J-X T 



•I^ ^ ^ ^ ^ ih 60 t 

C c lock ) ^ ^ ^ :^ ^ ^ i 

^ # 2 4 -fi. Jtih » 3^ 

It^ it It ^ ^ ^ 6*1 

6(J >!i 6f> ^te. i>t *i - 

>^ ?'J ^ FaI te. '1^ It tt ^ ^ 

• >j5t -fi it 1^ di ^ >!i Ji K 

^ -Bfe le. 'It It ^ # ^ ^ 2. 

^1 4^ # 4^ m E ' ^ ^fA ^ 



' * ^jrt- >f ^ f^l te. 

FbI » ^ T il: ^ 
C8*N bits 3 Si^J-XN^ 
4^ -Ife ^ ' ijo ^ n ^ 

^ m ^ ^ A. 'Nlt-fi-it 

ffl T — -f® #5. 8f TbI ' 



^ dj - ^ ^ ^ 3sp a >:^L # 

6*J - ^ ^ ISP 
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1^ ^ 41 4^ 
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#11 ' # 'It 'It tj 
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^ 41 4- ^ # ' * ii 

11 IS: 4:- iE. 1^ 1^ 

1. ' M ^ :!P^ it 

m 3L H ^ n ^ 
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^ "I^C EJ ^ ^ 



^ 4^ 4S- ^ 4^ 

?'J ^ S ' ^ 

jtb >^ H 41 ^ 

12. it J-N -fa 
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# 1^ >^ >^ 

j-x 4a ^ "^r 
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}k m it ^ 

ssp m ^ 
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[ 




^ ^ ^ ^ X iiL^ 
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I 

I 



iL>#^tJlW (7) 

(serial flash memory) » ^ it B ^ ^ m U i^L m (low 
pin count bus » PpLPC bus) &^>'f®A€^^M.t ' ^ 0 
^ 6^ ii ?"J ^ '^^ M te. -It ^ ( P a r a 1 1 e 1 flash memory) « ii ^'J 

^ 'I-^ le. 'It It ^ 3 2 iL ^ ' ifh ^ ?'J ^ '1^ te. 'It 1^ ^ ^ 8 iL 

4^ i§p ' m ^ 4^ m ^ ^ t }^ ' -sr a >fb ^gi A -i: 5^ 6^ t5: 

tt ' ^ ^ ' ii ^ 1^ ^6. 4t P* ^ # - 

y m ^ ^ m ^ Ai ^ m ^ m m m ^ f>i ^ m 

— 5&#^*^&irhS»-^(super I/O card) ' ®6,%^^J5*|& 
in-®-^Ji6^j;fiSa;^# » >j5L®6'tt ' # ft -t 60 1 ^ ^ 

^m-;??!-^^ 201^^ a 4- » #^^tb^^^>4S60^^^ ' 
# ^ ^ ^ ^ #'J ^ 3 0 2 a A >^ ?'J a '^Jfl # ^ ^ 6 0 2 » itb 

a >7Si #201 ; ^ ^ m ^ ^ nd02 ^ ^ is. f>\ ^ m tt -it 
ii6'0 4 ^ ? tTq>^?.ja>isi##4^^602 ^ ^ m m ^ 

m 4% ^ ^ ^ ^ n M 'A m^^'i ' ^ >^ ^ p>g te. 'It It 6 0 4 ^ 

' ^^it{W#itEJ^^^§#llSpa>lll^^i^>«i^^301 • 

mi ^ ^ n u yM. m ^ ^ ¥j ^/j ^ ^ f$ o >^E.#f^^ 

l8pax^#201.La»iiJ3Eg.6«|^l4-m^ » I^T^#8fPBl7126ij-fe 
.^||®460^#BfPBl405^I51:^^h ' ^-^tIlSI.^^@4l|-7f: 
^ ^ m ' it A ^ 3^ ' J.:^##B^PBl712^##afP«1405 

6(1 ;5'j ' ^ St ^ ^ m ' 
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i>^B^t«.^ (8) 

^ >^ ?'J m iJfl # # H 6 0 2 # t * m ^ ^ m' U m i% ^ 

^ ^ ^ iSLA02 - iiL it m iiL A 0 3 - £1 :SL ^ m "i^^O A » ^ ^ 
^ r-^ m ^ (latch) 408^^^# ' 

J-x ^ t # ^ .^a ^ H 4 1 1 ♦ n ^ ^ f'l A fA it -It 

GQA^^^I^^A^J^fli^"^ - ^ T >^ ^'J ^1 4- # -i^t ii 
>^ E 7 0 2 ' ^ M. n ^ n ^ ^ f'l tiL ^ ' ^4 >^ 

?>J^ iij ^ S704 ' ^ di I'J >^ ?'J f-#l^>vl^(serial data 
in) 7 05 ' ^ Ji- H A fA it ^GOA. ^ ^ " 

■kp^QM^J^f'li^^^-'M^^i^^ .' M n ^ ^ ^ ^ 
^105 Jl ^ =k ^ ^ n i% ^ ^ ^ M iiLlQl > ^ kt ^ iSL 

708 - J'XA^^H-^'(4709 « -kP ^ U M ^ ^ 9»] i% ^ ^ ^ ^ i% 
^ ' s'l ^ ^ dJ t # ^ -(it 7 0 9 » >^ ?'J ^ '^^ te. -It It 6 0 4 f 'J 





(serial data out) 706 » m ^ m 't m I 0 ^ ^ n ^ i 
>'J ^ S 7 0 3 "»lic ' >^ ?'J m ^ # ^ j& it # ^ ssp a # 

406 » 

' if ^ nioi ^ ^ ^ ^ ^ ^ m ^ ^ m m yk m2oi m 

^ S702 1^ >^ # ^ S703 ' H a m ^ >^ ?'J ^1 4- 6^; 

> 'liLiit4S3'fit708^t#^'fa709 • 

® 8 ^t- Tfr >^ ^ -y^ FaI te. 'It lie 0 4 ^ ^ ^ ^ -4^ » -jS: ^ 
^ ^ ^ s >iiL #2 0 1 ji ® A ^ i% 4^ m ffe ' ^ it} Jj, .jt 



4- ^ 44707 





13693twf.ptd 



1^ 14 I 



(9) 

n ^ fA ^ ^ Ji- m "(^^ » ^ :^ ^ ^ ^ ^ m m m2Qi • 

2 0 1 ♦ I'J ^ ^ # ^ >^ 4- 4- 8f ^1 4^ 1H. ffe ' 1^ T ^ # TbI 
7 1 2 7F ;^ ® 5 60 # # r«1 4 0 5 ;f I5j ^ ' ^ ^ ii{ 5^ 

-jS. ^ Jisp a >:^L # 2 0 1 jl fif m t ^ SI 5 fs] » a itb ^ ^ 

^ J5§P a ';j?L # m it ' ffij ® 8 # # fa^ 7 1 2 I'J -i: it 4 6 -fa # 

^1 ^ ^ a ia " ^ ^ H ^ fA ^ ^ ^ m ^ 

it A 1^ ^ sL n ^ FA it •m ^ ^ ^ ^ « ^ ^ s. ^ n ^ ^ 

m it ^ ^ ^ » 

il ^'J ^ S703 n t ' ® 9 It Tf: ii # >^ ^'J ^ ^702 ^ ^ 
^ ^ ^ ' S 1 0 ^'J >^ # ?'J ^ £ 7 0 3 l« 1^ # o 

lg^##BffBl o 4L^;5fc^jj.xCPU-^32'lSLit>^^J • ^ m m iSL 

^ M.1 0 2 m ^ ^^i - m tk ^ t n ^ ^ n ^ ^ ^ » it m >^ a 
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s.>^mt^^ (10) 

Is] >flL 70 ♦ :^ a ^ TC ;^ ^ » .t. «!- ^ -fa ft 'fg, * $i ^iL it ' >i. ^' 

ji^ib-#l^#.*-a-'(iLJtih ' m ^ M t ^ ^ ^ ^ ^ t 
tb lit H 9 0 3 » tb lit it ^ #1 Jti ^ 4a ^ » ^ ^ ^9 # ♦ ^ 

^tb It ^ ^ 1. 9 0 4 m n ^& ^ ^^^m^iii.iQi^v^iiLkLm'i^ 

7 0 8 ' ^ ^ ^ M. ^ A fA -l^ 1^ ' ^ a ^ 6*1 Mi Jti >(SL 
708 ♦ -^WLA^M^^^^^^^-fi^ ' — -iitt^ra^^teLib 
m. " tt^^#lll001-#-#>j^ii#t#itE9'fIll>fi7t.iJ- ° irti^'h ' 

' ^t^tb^^9036i|tb^i*^^^4a# ' tt^ 
^#^1001#'t'^JilS^>^'14*>t^^i.7086*i-'fSI^iL7t.^ » * 

' n nfr m ^ " "i^ iSL 7t ^ • ^ 

^ ' ^ ^ n — ^ 7t ^ 't ^ ' ffij^^'Wei.'^^^^#^^ 

il It ^ it ;^ ^ # fal 6*1 ^ # It ® 1 1 m » -IS. tS: 
^14-1102 - |^=.lt^ ^14-1103 - i^x % \a ^ ^ ^ 

1104 ' tt^>fiJtJ:i4^lt6*IE9'fa<SL7b.^a » SifcitES'iait^^l^' 



^ ^ i'J 
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i>#^ta.B^ (11) 

A it ^ ^ ii ^ "(iL 7t ^ ' S itb ^ — # # B^' 

1 0 5 ' ^ ^ ^ ^ m m }k m m, m ♦ iffj ^ ^ ^ 

6^ ^ 1 0 6 ' K :t 1 ^ # ^ ^ a >'?^<- 8f m 

it o ES ^Sl It ^ ^1 4^ # P«1 4> : 

(69 + 3) / 4 = 18^#^^S8pS>-^^^Bfrfcia*9 » 

,tb . it It ^ ^Kj # # ' ^ 3tL n ^ ^ 

fAl le. 'It It 6t It ^ ^ # Bf Tal ' it ^ ® >^ ?'J ^ '1^ F-l le. 'It It ^ 

'-^^^M^^'i^^^ ' ^II ^ ^ ^ >^ >^ ^'J ^ P^l te. 'It 

It ' # a ^ ^1. # # 8f fal - It ^ M ffl 9 » # # * ^ ^ *^ 

-lit? 0 9 « # f «J >^ 4- 6*1 >fit Jfcit ;tl5 'fa. 7 0 8 ^ ^ ^ ^g. ^ 5i ^ 70 

9 06'#-^»l^i|.E9'f@>iaL7t^ » £A :Bl ^ f'l is ^ ^ ^ M 0 7 ^ 

iiL m iSLios ' 1^ -g- iU ^1 4^ J. >^ ?'J ^ f^l te. 'It It ' it 

'^ii^>vjr^^^#BffBl6fj|^#^*i®12m7F ' Uik ^ 

^ SSf m MnOl J:. ' i%^iti?^^-^>^^l4^1201 > ^ ^ 

^>?^ ^14-1 202 - :^=.^^^4-1203 - jj<^|^e9^>^^4' 

1204 » ^>?^>te:Jtj:i4^6ijE9'j®'fSt7tM • M&^'t^M^^^y^ 
#fet##^^>^^^^905 PpT ' Sitb'e:t16(j^#B^F«1 
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i - ^mmn (12) 

1 2 0 6 # t ^ ' K ^ i ^ ^ ^ «sp m >k m ^ sk m. m * m. ^ ^ 
E3 ^ ^ ^1 4- 1 2 0 4 ♦ m ^ ^ >^ m m 7t fs. $.^1 ^ ^ m it 

•It It ' aitb:t--^S:4^-^6<j##B^FBll205 ' ^ MbS M ^ 

m m m 'A ^ m » \!3 m m ^ ^ ^ ^ ^ ^ m ^ : 
(58 + 3) / 4 = 15 . d ^ m ^ m m ^ mi m. $^ - 

lib ' '1^ it ^ ^ -f^ i^J # # 8^ f4 ♦ ^ M. f^] A ^ 

Pa^ le. 'It ^ ^ ^ ^ # 8^ ' it >5r ® >^ ?'J ^ '1^ m te. -It It 6^ il 

ffn H ° 

>it ^fe ^^j t ' ^ ^ ^ - ^ n ^ m it -It li 

l^jLit-faj^iTi-x^^fi^ - 

a T ^ ^ A 6*1 • # ^ ^ ® >4 II ^ 

fAl le. 'It li ^ # ^ :^ >ir 6*1 - ^ ' ^ 1 3 ^ ;^ ^fe 6<j '1^ 

i4t|#c||'^i4^>-6*l>75L^ffl » ' ^^1302-#'4i!ti*^^ 

m ^ ^ ^ m A m i% ^ » # ^ ^ >^ ^ •)k m te. -it n //t 

^'0^6<jBfmtH.St6*|ia^J^ ' JS<^^jLi4>^?'J^I4'6*l^4'^ 

^ ^ ^ ^ ^ m ^ 'A » ^ ^ 1 3 0 6 # ^'j gff >^ ?>j ^1 4^ 

' ^i5^4i^«?il310^#J«ff>^?»J^I4^'fstiit*5<a6*i2'(@^>f& 

# ^ -fit 7t ^ ^ ^\ " ^ ^ ^ ' ^ ;5fe -^J j4 ^ S'J jlb ^ 
^ - ' #l^l312-r^ii}>^?'J^I^&*j4-4--i3'fi.^'(iiit 
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s.-^mmn (i3) 

m ^ ^ n ^ fA it » m^^misiAt'i^ttmmJi' » 
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